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ON PLATO’S PERIODIC PERFECT NUMBERS 
BY 
MICHAEL A. POPOV (*) 
[Royal Institute of PhilosophyJ 
ABSTRACT. - The paper lirst shows the existence of so-called Plato’s periodic perfect 
numbers. 0 Elsevier. Paris 
1. Introduction 
It is very remarkable that Euler makes no reference to Euclid in proving 
his own theorem on definition of the perfect numbers. However, Euler’s 
reference made to Plato’s periodic perfect numbers (Republic H546b, and 
also by Aristotle, Probl.IE3 and Metaph. A5 [S]). 
Let us simply recall the Euler’s proof of his theorem, which, probably, 
was inspired by PLATO. Suppose P or even perfect number is 2” A. Then, 
using in general fX to denote the sum of the divisors of X, 
2= J? = f2” .fA = 2"+l- 1 .fA 
P 2’) A 2” A 
Hence -f’A = 2’t+1 G,, + 1 ~- 
A ‘pfl - 1 and, if, say is = ~ Q 
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Hence, A = &t) and fA = 1 + ‘r/j + d) + md) + . . (if ‘rr1 be supposed 
> 1). Hence, unless rr) = I at the same time I) is prime 
.fA > 7rt.(C) + 1) 
fA . That is A IS greater than itself. 
Hence, thus, an even number P cannot be a perfect number. if it is not 
of the form 2” (2”+l - l), where 2”+l - 1 is a prime, which of course 
implies that 71 + 1 must itself be a prime (Opuscula Minora, 1 1, 5 14). 
It is easily seen that 
correspondingly, an even number P cannot be a perfect number, if it is 
not of the form 2”‘fl - 2” where 2”‘+l is an even number; (**) as well 
as, that, Euler’s proof is valid also when A = 1, because 
correspondingly, it is impossible to represent any perfect number as 2” 
2. Result 
Let us state our conjecture 
CONJECTURE. - There exist the periodic perfect numbers, which we can 
define as the difference 
(*:k) Which implies that P perfect number as the difference between the two even numbers 
pn+, _ 2” is always an even number. 
TOME 123 - 1999 ~ I\” 1 
ON ?LATO’S PERIODIC PERFECT NUMBERS 31 
where, 1/4+@L,pj = ($)’ correspondingly N is a positive odd whole 
number, pj denotes the jth prime. 
For example: 
l/4 + 2 = 1.5” 
l/4 + 2.3 = 2.5” 
l/4 + 2 * 3.5 = 5.5” 
l/4 + 2.3.5.7 = 14.5” 
l/4 t 2.3. .5.7.11.13.17 = 714.52 
. . . etc 
3. Demonstration 
Thus, 
1st periodic perfect number is 
496 =~ 29 _ 24 _ 24(‘/4+“) _ $+-0.5 
2nd periodic perfect number is 
3355@ZJ& = 225 _ 212 = 24(1/4+2,3) _ 2+-0.5 
3rd periodic perfect number is 
2121 __ 260 == 24(1/4+2.3,5) _ 2*-0.5 
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